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SEQUENCE LISTING 



< 1 1 0> MOGAM BIOTECHNOLOGY RESEARCH INSTITUTE et al. 

< 120> NOVEL DETOXIFITED MUTANTS OF Escherichia coli HEAT-LABILE ENTEROT 

OXIN 



10 



<160> 6 

<170> KOPATIN 1.5 



15 



<210> 1 

<211> 52 

<212> DNA 

<2 1 3> Artificial Sequence 



20 



<220> 

<223> single-stranded nucleotide 
<400> 1 

atatgatgac ggatatgttt ccacttacct tagtttgaga agtgctcact tg 



52 



25 <210> 2 

<211> 53 

<212> DNA 

<2 1 3> Artificial Sequence 

30 <220> 

<223> single-stranded oligonuc leotide 



35 



<400> 2 

aggcgtatac agccctcacc catatcaggt ttctgcgtta ggtggaatac cat 



53 



<210> 3 
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<211> 382 

<212> PRT 

<213> Escherichia coli 

5 <400> 3 

Met Lys Asn He Thr Phe He Phe Phe He Leu Leu Ala Ser Pro Leu 

15 10 15 

Tyr Ala Asn Gly Asp Arg Leu Tyr Arg Ala Asp Ser Arg Pro Pro Asp 
10 20 25 30 

Glu lie Lys Arg Ser Gly Gly Leu Met Pro Arg Gly His Asn Giu Tyr 
35 40 45 

1 5 Phe Asp Arg Gly Thr Gin Met Asn lie Asn Leu Tyr Asp His Ala Arg 
50 55 60 

Gly Thr Gin Thr Gly Phe Val Arg Tyr Asp Asp Gly Tyr Val Ser Thr 
65 70 75 80 

20 

Tyr Leu Ser Leu Arg Ser Ala His Leu Ala Gly Gin Ser He Leu Ser 

85 90 95 

Gly Tyr Ser Thr Tyr Tyr lie Tyr Val He Ala Thr Ala Pro Asn Met 
25 100 105 110 

Phe Asn Val Asn Asp Val Leu Gly Val Tyr Ser Pro His Pro Tyr Glu 
115 120 125 

30 Gin Glu Val Ser Ala Leu Gly Gly lie Pro Tyr Ser Gin He Tyr Gly 
130 135 140 

Tip Tyr Arg Val Asn Phe Gly Val He Asp Glu Arg Leu His Arg Asn 

145 150 155 160 

35 

Arg Glu Tyr Arg Asp Arg Tyr Tyr Arg Asn Leu Asn He Ala Pro Ala 

165 170 175 
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3 



Glu Asp Gly Tyr Arg Leu Ala Gly Phe Pro Pro Asp His Gin Ala Trp 
180 185 190 

5 Arg Glu Glu Pro Trp He His His Ala Pro Gin Gly Cys Gly Asn Ser 
195 200 205 

Ser Arg Thr He Thr Gly Asp Thr Cys Asn Glu Glu Thr Gin Asn Leu 
210 215 220 

10 

Ser Thr He Tyr Leu Arg Glu 1>t Gin Ser Lys Val Lys Arg Gin He 

225 230 235 240 

Phe Ser Asp Tyr Gin Ser Glu Val Asp He Tyr Asn Arg He Arg Asp 
15 245 250 255 

Glu Leu Met Asn Lys Val Lys Phe Tyr Val Leu Phe Thr Ala Leu Leu 
260 265 270 

20 Ser Ser Leu Cys Ala His Gly Ala Pro Gin Ser He Thr Glu Leu Cys 
275 280 285 

Ser Glu Tyr His Asn Thr Gin He Tyr Thr He Asn Asp Lys lie Leu 
290 295 300 

25 

Ser Tyr Thr Glu Ser Met Ala Gly Lys Arg Glu Met Val He He Thr 

305 310 315 320 

Phe Lys Ser Gly Ala Thr Phe Gin Val Glu Val Pro Gly Ser Gin His 
30 325 330 335 

He Asp Ser Gin Lys Lys Ala He Glu Arg Met Lys Asp Thr Leu Arg 
340 345 350 



35 



He Thr Tyr Leu Thr Glu Thr Lys He Asp Lys Leu Cys Val Trp Asn 
355 360 365 
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4 

Asn Lys Thr Pro Asn Ser He Ala Ala He Ser Met Glu Asn 
370 375 380 



5 <210> 4 

<211> 1514 

<212> DNA 

<213> Escherichia coli 

10 <400> 4 

ggatccgtgc actctttctt tatcgcttca ctacacattt tatcctcgca tggatgtttt 60 

ataaaaaaca tgattgacat catgttgcat ataggttaaa caaaacaagt ggcgttatct 1 20 

1 5 ttttccggat tgtcttcttg tatgatatat aagttttcct cgaatgaaaa atataacttt 1 80 

catttttttt attttattag catcgccatt atatgcaaat ggcgacagat tataccgtgc 240 

tgactctaga cccccagatg aaataaaacg ttccggaggt cttatgccca gagggcataa 300 

20 

tgagtacttc gatagaggaa ctcaaatgaa tattaatctt tatgatcacg cgagaggaac 360 

acaaaccggc tttgtcagat atgatgacgg atatgtttcc acttacctta gtttgagaag 420 

2 5 tgctcactta gcaggacagt ctatattatc aggatattcc acttactata tatatgttat 480 

agcgacagca ccaaatatgt ttaatgttaa tgatgtatta ggcgtataca gccctcaccc 540 

atatgaacag gaggtttctg cgttaggtgg aataccatat tctcagatat atggatggta 600 

30 

tcgtgttaat tttggtgtga ttgatgaacg attacatcgt aacagggaat atagagaccg 660 

gtattacaga aatctgaata tagctccggc agaggatggt tacagattag caggtttccc 720 

3 5 accggatcac caagcttgga gagaagaacc ctggattcat catgcaccac aaggttgtgg 780 

aaattcatca agaacaatca caggtgatac ttgtaatgag gagacccaga atctgagcac 840 
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aatatatctc agggaatatc aatcaaaagt taagaggcag atattttcag actatcagtc 900 
agaggttgac atatataaca gaattcggga tgaattatga ataaagtaaa attttatgtt 960 

5 

ttatttacgg cgttactatc ctctctatgt gcacacggag ctcctcagtc tattacagaa 1020 
ctatgttcgg aatatcacaa cacacaaata tatacgataa atgacaagat actatcatat 1 080 
1 0 acggaatcga tggcaggcaa aagagaaatg gttatcatta catttaagag cggcgcaaca 1140 
tttcaggtcg aagtcccggg cagtcaacat atagactccc aaaaaaaagc cattgaaagg 1 200 
atgaaggaca cattaagaat cacatatctg accgagacca aaattgataa attatgtgta 1 260 

15 

tggaataata aaacccccaa ttcaattgcg gcaatcagta tggaaaacta gtttgcttta 1 320 
aaagcatgtc taatgctagg aacctatata acaactactg tacttatact aatgagcctt 1 380 
2 0 atgctgcatt tgaaaaggcg gtagaggatg caataccgat ccttaaactg taacactata 1 440 
acagcttcca ctacagggag ctgttatagc aaacagaaaa aactaagcta ggctggaggg 1 500 
gcaagcttgg atcc 1514 

25 

<210> 5 
<211> 380 
<212> PRT 
30 <2 13> Escherichia coli 

<400> 5 

Met Lys Asn lie Thr Phe He Phe Phe He Leu Leu Ala Ser Pro Leu 

1 5 10 15 

35 

Tyr Ala Asn Gly Asp Arg Leu Tyr Arg Ala Asp Ser Arg Pro Pro Asp 
20 25 30 



WO 01/19998 



PCT/KR99/00555 



6 



Glu lie Lys Arg Ser Gly Gly Leu Met Pro Arg Gly His Asn GIu Tyr 
35 40 45 

5 Phe Asp Arg Gly Thr Gin Met Asn He Asn Leu Tyr Asp His Ala Arg 
50 55 60 

Gly Thr Gin Thr Gly Phe Val Arg Tyr Asp Asp Gly Tyr Val Ser Thr 
65 70 75 80 

10 

Ser Leu Ser Leu Arg Ser Ala His Leu Ala Gly Gin Ser He Leu Ser 

85 90 95 

Gly Tyr Ser Thr Tyr Tyr lie Tyr Val He Ala Thr Ala Pro Asn Met 
15 100 105 110 

Phe Asn Val Asn Asp Val Leu Gly Val Tyr Ser Pro His Pro Tyr Gin 
115 120 125 

2 0 Val Ser Ala Leu Gly Gly He Pro Tyr Ser Gin He Tyr Gly Trp Tyr 
130 135 140 

Arg Val Asn Phe Gly Val He Asp Glu Arg Leu His Arg Asn Arg Glu 

145 150 155 160 

25 

Tyr Arg Asp Arg Tyr Tyr Arg Asn Leu Asn He Ala Pro Ala Glu Asp 

165 170 175 

Gly Tyr Arg Leu Ala Gly Phe Pro Pro Asp His Gin Ala Trp Arg Glu 
30 180 185 190 

Glu Pro Trp He His His Ala Pro Gin Gly Cys Gly Asn Ser Ser Arg 
195 200 205 



35 Thr He Thr Gly Asp Thr Cys Asn Glu Glu Thr Gin Asn Leu Ser Thr 
210 215 220 
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He Tyr Leu Arg Glu Tyr Gin Ser Lys Val Lys Arg Gin lie Phe Ser 

225 230 235 240 

Asp Tyr Gin Ser Glu Val Asp lie Tyr Asn Arg lie Arg Asp Glu Leu 
5 245 250 255 

Met Asn Lys Val Lys Phe Tyr Val Leu Phe Thr Ala Leu Leu Ser Ser 
260 265 270 

10 Leu Cys Ala His Gly Ala Pro Gin Ser lie Thr Glu Leu Cys Ser Glu 
275 280 285 

Tyr His Asn Thr Gin He Tyr Thr He Asn Asp Lys He Leu Ser Tyr 
290 295 300 

15 

Thr Glu Ser Met Ala Gly Lys Arg Glu Met Val He He Thr Phe Lys 

305 310 315 320 

Ser Gly Ala Thr Phe Gin Val Glu Val Pro Gly Ser Gin His He Asp 
20 325 330 335 

Ser Gin Lys Lys Ala He Glu Arg Met Lys Asp Thr Leu Arg He Thr 
340 345 350 

25 .Tyr Leu Thr Glu Thr Lys lie Asp Lys Leu Cys Val Trp Asn Asn Lys 
355 360 365 

Thr Pro Asn Ser lie Ala Ala He Ser Met Glu Asn 

370 375 380 

30 

<210> 6 

<211> 1508 

<212> DNA 

35 <2 1 3> Escherichia coli 



<400> 6 
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ggatccgtgc actctttctt tatcgcttca ctacacattt tatcctcgca tggatgtttt 60 
atanaaaaca tgattgacat catgttgcat ataggttaaa caaaacaagt ggcgttatct 1 20 
5 ttttccggat tgtcttcttg tatgatatat aagttttcct cgaatgaaaa atataacttt 1 80 
catttttttt attttattag catcgccatt atatgcaaat ggcgacagat tataccgtgc 240 
tgactctaga cccccagatg aaataaaacg ttccggaggt cttatgccca gagggcataa 300 

10 

tgagtacttc gatagaggaa ctcaaatgaa tattaatctt tatgatcacg cgagaggaac 360 
acaaaccggc tttgtcagat atgatgacgg atatgtttcc acttctctta gtttgagaag 420 
1 5 tgctcactta gcaggacagt ctatattatc aggatattcc acttactata tatatgttat 480 

agcgacagca ccaaatatgt ttaatgttaa tgatgtatta ggcgtataca gccctcaccc 540 
atatcaggtt tctgcgttag gtggaatacc atattctcag atatatggat ggtatcgtgt 600 

20 

taattttggt gtgattgatg aacgattaca tcgtaacagg gaatatagag accggtatta 660 
cagaaatctg aatatagctc cggcagagga tggttacaga ttagcaggtt tcccaccgga 720 
2 5 tcaccaagct tggagagaag aaccctggat tcatcatgca ccacaaggtt gtggaaattc 780 
atcaagaaca atcacaggtg atacttgtaa tgaggagacc cagaatctga gcacaatata 840 
tctcagggaa tatcaatcaa aagttaagag gcagatattt tcagactatc agtcagaggt 900 

30 

tgacatatat aacagaattc gggatgaatt atgaataaag taaaatttta tgttttattt 960 
acggcgttac tatcctctct atgtgcacac ggagctcctc agtctattac agaactatgt 1020 
35 tcggaatatc acaacacaca aatatatacg ataaatgaca agatactatc atatacggaa 1080 
tcgatggcag gcaaaagaga aatggttatc attacattta agagcggcgc aacatttcag 1 140 
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gtcgaagtcc cgggcagtca acatatagac tcccaaaaaa aagccattga aaggatgaag 1 200 
gacacattaa gaatcacata tctgacc gag accaaaattg ataaattatg tgtatggaat 1 260 

5 

aataaaaccc ccaattcaat tgcggcaatc agtatggaaa actagtttgc tttaaaagca 1 320 
tgtctaatgc taggaacc ta tataacaact actgtactta tactaatgag ccttatgctg 1 3 80 
1 0 catttgaaaa ggcggtagag gatgcaatac cgatccttaa actgtaacac tataacagct 1 440 
tccactacag ggagctgtta tagcaaacag aaaaaactaa gctaggctgg aggggcaagc 1 500 
ttggatcc 1508 



